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A Plausible Anti-Apoptotic Role of 
Up-Regulated OCT4B1 in Bladder Tumors 
Jamshid Asadzadeh,1 Malek Hossein Asadi,2 Nasser Shakhssalim,3 Mahmoud-Reza Rafiee,4
Hamid Reza Kalhor,5 Mahmoud Tavallaei,6 Seyed Javad Mowla1
Purpose: To investigate and compare the expression of OCT4B1EHWZHHQWXPRUDQGQRQ
tumor bladder tissues.
Materials and Methods: We investigated the expression of OCT4B1 in 30 tumor and non-
tumor surgical specimens of the bladder, using the TaqMan real-time polymerase chain reac-
WLRQDSSURDFKDQGE\FDUHIXOO\GHVLJQLQJSULPHUVDQGSUREHVVSHFL¿FIRUWKHDPSOL¿FDWLRQ
of the variant.
Results:0RVWWXPRUDQGQRQWXPRUVDPSOHVRIWKHEODGGHUVKRZHGOCT4B1 expression, but 
LWVH[SUHVVLRQOHYHOZDVVLJQL¿FDQWO\KLJKHULQWKHWXPRUVP < .002). Moreover, the up-regu-
lation of OCT4B1ZDVPRUHVLJQL¿FDQWLQKLJKJUDGHWXPRUVFRPSDUHGWRWKHORZJUDGHRQHV
(P < .05). We have also employed the RNA interference strategy to evaluate the functional 
role of OCT4B1 in a bladder cancer cell line, 5637. Suppression of OCT4B1 caused some 
FKDQJHVLQFHOOF\FOHGLVWULEXWLRQDQGVLJQL¿FDQWO\HOHYDWHGWKHUDWHRIDSRSWRVLVLQWKHFHOOV
Conclusion:2XU¿QGLQJVVXJJHVWWKDWOCT4B1SOD\VDSRWHQWLDOUROHLQWXPRULQLWLDWLRQDQG
or progression of the bladder cancer. Additionally, OCT4B1FDQEHUHJDUGHGDVDQHZWXPRU
PDUNHUIRUGHWHFWLRQFODVVL¿FDWLRQDQGWUHDWPHQWRIWKHEODGGHUFDQFHU+RZHYHUPRUHH[-
SHULPHQWDOVWXGLHVDUHQHHGHGWRUHSOLFDWHRXU¿QGLQJV
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INTRODUCTION
Bladder cancer is the 9th most common malignancy and the 2nd most common tumor of the genitouri-QDU\WUDFWZRUOGZLGH,WLVDOVRWKHth most numer-




potential, tumorigenesis, resistance to therapy, etc. Similar 
WRVWHPFHOOV&6&VDUHFDSDEOHRI VHOIUHQHZLQJ WRJHQHU-
DWHQHZ&6&VDVZHOODVSDUWLDOO\GLIIHUHQWLDWHGWXPRUFHOOV
Based on this hypothesis, this highly tumorigenic subset of 
FHOOVFRXOGDULVHDVDUHVXOWRIG\VUHJXODWLRQRIVHOIUHQHZDO
SURFHVVLQQRUPDOVWHPHDUO\SURJHQLWRUFHOOV(3-7)
Octamer binding protein 4 (OCT4 D 328KRPHRGRPDLQ
WUDQVFULSWLRQ IDFWRU DOVR NQRZQ DVOCT3, POU5F1, and 








5HFHQW UHSRUWV IURP VHYHUDO ODERUDWRULHV KDYH VKRZQ WKDW
OCT4 LVH[SUHVVHGQRWRQO\LQ(6&VEXWDOVRLQDGXOWDQG
cancer stem cells.(10,11) Subsequently, other research groups 
have reported OCT4 overexpression in the bladder, gastric, 
prostate, and colorectal cancers.(12-16) Based on its main role 
LQUHJXODWLQJVHOIUHQHZDODQGSOXULSRWHQF\LQ(6&VOCT4
expression in cancer has been regarded as a possible route 
IRUWXPRUSURPRWLRQWRZDUGPDOLJQDQF\(17))XUWKHUPRUHWKH
ectopic expression of OCT4 has an anti-differentiation effect 
on the differentiated host cells. Moreover, it has been re-
FHQWO\VKRZQWKDWHFWRSLFH[SUHVVLRQRIDKDQGIXORIJHQHV
WLJKWO\DVVRFLDWHGZLWKVWHPQHVVVWDWHLQGLIIHUHQWLDWHG¿EUR-
blasts resulted in complete reprogramming of the host cells 
WRDVWHPFHOOOLNHSKHQRW\SHLQGHHGOCT4 turned out to be 
one of the essential players.(19-22)
,QDGGLWLRQWRWKHPDLQYDULDQWOCT4A), human OCT4 gene 
FDQ SRWHQWLDOO\ HQFRGH WZR DGGLWLRQDO DOWHUQDWLYHO\ VSOLFHG
variants, designated as OCT4B(10) and OCT4B1.(23) OCT4B
LVPDLQO\ORFDOL]HGLQWKHF\WRSODVPDQGODFNV'1$ELQG-
LQJDFWLYLWLHV)XUWKHUPRUHOCT4B cannot maintain the self-
UHQHZDODQGSOXULSRWHQF\RI(6&V(9,10) Our previous reports 
revealed that OCT4B1 is expressed in pleuripotent and non-
pleuripotent cells,(23)ORFDOL]HGZLWKLQWKHF\WRSODVP(24) and 
plays a potential role as an anti-apoptotic factor in gastric 
adenocarcinoma.(15) Although OCT4B1 expression has been 
studied in gastric and colorectal cancers.(15,16)OLWWOHLVNQRZQ
about its expression and function in other tumors, including 
bladder cancer. 
,QWKHSUHVHQWVWXG\ZHKDYHLQYHVWLJDWHGWKHSRWHQWLDOH[-
pression of OCT4B1 in a series of bladder cancer samples 
and further examined its function in a bladder cancer cell line 
using RNA interference (RNAi) technology.
MATERIALS AND METHODS
Clinical Specimens




normal tissues as control.
7KHFRQWUROVDPSOHVZHUHWDNHQIURPWKHQRQWXPRUSDUWVRI
the bladder, and all had a tumoric counterpart in the tumor 
JURXS7KHSDWLHQWV¶FOLQLFRSDWKRORJLFDOSDUDPHWHUV 7DEOH





ZULWWHQ LQIRUPHGFRQVHQWVZHUHREWDLQHG IURP WKHSDWLHQWV
prior to participation.
RNA Extraction and Real-Time Polymerase Chain Reac-
tion (PCR)
)UR]HQ WLVVXHV ZHUH KRPRJHQL]HG XVLQJ JODVVPDGH KDP-
PHUKDQGOH KRPRJHQL]HUV 7RWDO 51$ZDV H[WUDFWHG IURP
KRPRJHQL]HG WLVVXHV XVLQJ 51; 703OXV VROXWLRQ &LQ-
QDJHQ ,UDQ DFFRUGLQJ WR WKHPDQXIDFWXUHU¶V LQVWUXFWLRQV
DQG GLVVROYHG LQ51DVHIUHHZDWHU7KH TXDOLW\ DQG TXDQ-
WLW\ RI WKH LVRODWHG 51$V ZHUH HYDOXDWHG E\ JHO HOHFWUR-











6SHFL¿F SULPHUV DQG SUREHV ZHUH GHVLJQHG IRU OCT4B1














)RU FRPSHQVDWLQJ YDULDWLRQV LQ WKH DPRXQW RI LQSXW 51$
DQG WKH HI¿FDF\ RI UHYHUVH WUDQVFULSWDVHGAPDH mRNA 
ZDVDOVRTXDQWL¿HGDQGWKHOCT4B1H[SUHVVLRQGDWDZHUH






7RGHWHUPLQH WKH UHDFWLRQHI¿FLHQFLHV IRU HDFKSULPHUSDLU
DQG WKHFRUUHVSRQGLQJSUREH VWDQGDUGFXUYHVZHUHSORWWHG











FRUUHODWLRQ EHWZHHQ WKH H[SUHVVLRQ RI WKH YDULDQW DQG WKH
state and grade of the tumors.
Cell Culture






17 NLQGO\ SURYLGHG E\ 'U 3HWHU$QGUHZV DW 6KHI¿HOG






%LRPHGLFDO 5HVHDUFK KWWSMXUDZLPLWHGXZH GHVLJQHG
WZRVSHFL¿FVHWRIVL51$VWZRVL51$VWRVXSSUHVVOCT4B1
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Clinicopathological characteristics of the patients with blad-
der cancer.
Characteristic     n    %
Histological type
TCC                                           30                            100
Tumor grade
High                                          13 43.34
Low                                           17 56.66
Tumor stage
Ta                                               4 13.34
pT1                                           19 63.34
pT2/pT2a                                  6 20
pT4                                            1 3.34
Gender  
Male                                          28 6.67
Female                                        2 93.34













7KH 2&7% VL51$V ZHUH GHVLJQHG RQ WKH ([RQE VH-

















)RU FHOO F\FOH DQDO\VLV FHOOVZHUHZDVKHGZLWK SKRVSKDWH
EXIIHUHG VDOLQH DQG WU\SVLQL]HGZLWK  WU\SVLQHWK\O-




XVHG IRU ÀRZ F\WRPHWULF DQDO\VLV 3DUWHF *HUPDQ\ &HOO
F\FOHSUR¿OHVZHUHDQDO\]HGXVLQJ3DUWHF)OR0D[VRIWZDUH
Optimization of RT-PCR Reactions
%HIRUH TXDQWLWDWLYH DQDO\VLV RSWLPL]DWLRQ SURFHGXUHVZHUH
SHUIRUPHG IRU UHDOWLPH573&5 UHDFWLRQV RQ WKH SOXULSR-
WHQW HPEU\RQLF FDUFLQRPD FHOO OLQH17 6SHFL¿F IRUZDUG
and reverse primers and the probe for OCT4B1YDULDQWZHUH
GHVLJQHGFDUHIXOO\WRDYRLGDQ\QRQVSHFL¿FDPSOL¿FDWLRQRI






relative expression of OCT4B1VSOLFHGYDULDQWZDVFRPSDUHG
EHWZHHQEODGGHUWXPRUDQGQRQWXPRUWLVVXHVGAPDH tran-
VFULSWZDVXVHG DV DQ LQWHUQDO FRQWURO IRUQRUPDOL]DWLRQRI
probable sampling errors. 
RESULTS
Elevated Expression of OCT4B1 in Bladder Tumors
We have detected the expression of OCT4B1LQ
RI WXPRUVDVZHOODVRIQRQWXPRUDSSDUHQWO\
QRUPDO VDPSOHV+RZHYHU WKH H[SUHVVLRQ OHYHOZDVPXFK
stronger in the tumor samples, compared to their non-tumor 
FRXQWHUSDUWVGHPRQVWUDWLQJDVLJQL¿FDQWRYHUH[SUHVVLRQRI
OCT4B1 in bladder tumor samples (P   )LJXUH $
0RUHRYHU D VLJQL¿FDQW FRUUHODWLRQZDV IRXQGEHWZHHQ WKH
H[SUHVVLRQRI WKHYDULDQWDQG WKH WXPRUQRQWXPRUVWDWHRI
the samples (0.39; P < .01).
,QWHUHVWLQJO\ WKH FRPSDULVRQ RI WKH H[SUHVVLRQ OHYHO RI
OCT4B1 LQ KLJK DQG ORZJUDGH WXPRUV UHYHDOHG WKDW
OCT4B1 ZDV H[SUHVVHG LQ D VLJQL¿FDQWO\ KLJKHU OHYHO LQ
high-grade tumors (P)LJXUH%$GGLWLRQDOO\DVLJ-
QL¿FDQWFRUUHODWLRQZDVIRXQGEHWZHHQOCT4B1 expression 
level and the grade of the tumors (0.31; P < .05).    




three days after the transfection. The level of OCT4B1 ex-
SUHVVLRQVKDUSO\UHGXFHGLQWKHFHOOVWUDQVFIHFWHGE\VSHFL¿F
siRNAs against OCT4B1ZLWK QR RU YHU\ OLWWOH HIIHFWV RQ












initiation and progression is one of the most important aims 
RIFDQFHU UHVHDUFK*LYHQ WKH OLQHVRIHYLGHQFHFRQ¿UPLQJ
WKHVLPLODULWLHVEHWZHHQVWHPFHOOVDQGFDQFHUFHOOV(3-7) sev-
HUDOJURXSVKDYHLQYHVWLJDWHGWKHH[SUHVVLRQRINH\VWHPQHVV
PDUNHUVLQFDQFHUFHOOV(12-16,25-27) OCT4, is the most notable 
H[DPSOHRIVXFKPDUNHUVOCT4ZDVSUHYLRXVO\WKRXJKWWR
EH DPDVWHU UHJXODWRURISOXULSRWHQF\DQG VHOIUHQHZDO H[-
FOXVLYHO\H[SUHVVHG LQ(6&V5HFHQWO\DQXPEHURI LQYHV-
WLJDWRUVKDYHVKRZQWKHOCT4 expression in some cancers, 
cancer cell lines, and adult stem cells.(11-16) 7KHODWWHU¿QGLQJV
appeared to be controversial, and there is a need to discrimi-
Urological Oncology
Figure 2. (A) Cells treated with OCT4B1-siRNA, compared to the ones treated with IR-siRNA, demonstrated a dramatic suppression in 
OCT4B1 expression as determined by real-time PCR. GAPDH was used as an internal control. (B and C) Effect of OCT4B1 knock-down on 
cell cycle distribution in 5637 cell line. 
CB
Figure 1. (A) Comparison of the relative expression level of the OCT4B1 between tumor and non-tumor samples. Each triangle rep-
resents the mean expression level of a single specimen, obtained by averaging values from two to three independent experimental 
replicates. (B) Comparison of relative expression of OCT4B1 between 13 high-grade and 17 low-grade tumor samples, as determined by 
real-time PCR. 
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the OCT4 gene coined OCT4B1.(23) This variant is primar-
ily expressed in undifferentiated cells, and might contrib-
XWH WR WXPRULJHQHVLVZLWK EORFNLQJ DSRSWRVLV DQGRU VWUHVV
SDWKZD\V(15,23,24)+RZHYHUWKHUHLVVWLOOOLWWOHGDWDDERXWLWV
expression and function in different cancers. To gain more 
insight on the role of the OCT4YDULDQWLQFDQFHUZHXQGHU-
WRRN WKLV VWXG\ WR LQYHVWLJDWH DQG FRPSDUH WKH H[SUHVVLRQ





desired mRNA transcript for OCT4B1.
Our results revealed that OCT4B1 H[SUHVVLRQZDV VLJQL¿-
cantly elevated in tumor samples compared to that of non-
tumor samples. OCT4B1H[SUHVVLRQDOVRVKRZHGFRUUHODWLRQ
ZLWKWKHWXPRUJUDGHVRIPDOLJQDQF\WKDWLVWKHYDULDQWZDV
expressed at higher levels in the high-grade tumors compared 
WRWKHORZJUDGHRQHV
,W LVQRWHZRUWK\ WRPHQWLRQ WKDWOCT4B1 expression also 




as OCT4 in adult stem cells,(11,15,27) OCT4B1 is expressed 
at a basic level in normal tissue of the bladder as a result 
of existing adult stem cells. Secondly, several lines of evi-
dence exist in supporting a clonal expansion of multifocal 
carcinomas, suggesting derivation of these tumors from a 
primary transformed progenitor cell. Therefore, it can 
EHGHGXFHGWKDWVHHGLQJRULQ¿OWUDWLRQRIFDQFHUVWHPFHOOV
at other luminal surfaces of the urinary tract could be re-
JDUGHGDVDPDMRUUHDVRQZK\OCT4B1ZDVDOVRGHWHFWDEOH
LQ VXSHU¿FLDOO\ QRUPDO WLVVXHV ORFDWLQJ LQ WKH QRQWXPRU
parts of the bladder.
Elevated expression of OCT4B1 in high-grade tumors is quite 




vious data on gastric cancer,(15) this novel variant may play 
an anti-differentiation role as the tumor grade is related to the 
degree of differentiation. According to the grading system, 
the degree of differentiation of a given tumor has an inverse 
relationship to its grade, ie, the higher the grade of tumor, the 
ORZHUWKHGHJUHHRIWXPRUGLIIHUHQWLDWLRQ(31))XUWKHUPRUHLQ
OLQHZLWKRXUSHUYLRXVGDWDRQ$*6FHOOV(15) suppression of 
OCT4B1LQFHOOVVLJQL¿FDQWO\LQFUHDVHGWKHSHUFHQWDJH
of cells in the sub-G1 fraction, suggesting that OCT4B1 plays 
DUROHLQEORFNLQJDSRSWRVLVLQEODGGHUFDQFHUFHOOOLQH
CONCLUSION
Altogether, our data revealed that OCT4B1ZDVXSUHJXODWHG
in the bladder cancer and the variant seemed to have a role 
in tumorigenesis process, probably as an anti-apoptotic fac-
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